BACKGROUND: Previous studies showed that perineal stapled prolapse resection for external rectal prolapse improves continence and has short operation times and low complication rates.
visual analog scale that measured satisfaction, the median patient score was 9 (range, 0-10), indicating high patient satisfaction.
LIMITATIONS:
Limitations included the retrospective study design and the lack of clinical examinations to determine recurrence rates. CONCLUSIONS: Perineal stapled prolapse resection is an alternative technique for treating rectal prolapse with a recurrence rate similar to the Altemeier-Mikulicz or Delorme procedures. This technique is a quick and reliable procedure for use in patients with advanced age. KEY WORDS: Rectal prolapse; Surgical therapy; Perineal stapled prolapse resection; Perineal approach; Contour Transtar. E xternal rectal prolapse is a condition that results in perianal protrusion of the rectum that can lead to changes in intestinal function or to fecal incontinence. 1, 2 As many as 90% of the cases are women over 50 years of age. 1 Less invasive techniques, such as those used by Delorme and Altemeier-Mikulicz, 3, 4 have been developed that use a perineal approach to mitigate comorbidities. These procedures show good functional results, along with lower complication rates and improved survival in comparison with abdominal procedures. 5 An essential advantage of the perineal approach in comparison with abdominal procedures is that regional anesthesia, such as spinal or local, can be used. 4, 6 In 2008, a pilot study reported on a new perineal procedure for treating external rectal prolapse. 7 The procedure is based on the stapled transanal rectal resection method that uses the Contour Transtar Stapler (STR5G; Ethicon Endo-Surgery, Cincinnati, OH). 8 The feasibility of the modified procedure was studied, and the procedure was termed perineal stapled prolapse resection or PSP. 7 This method is characterized by a short operation time (33 minutes on average) and low postoperative complications (grades I and II, according to Clavien-Dindo classification). 7, 9 A subsequent study in 32 patients showed a substantial improvement in continence of 15 points on the Wexner incontinence scale at the 6-month follow-up in 90% of the cases. 10 The aim of this study was to report the midterm recurrence rates after PSP. Secondary aims were to report the midterm functional results (pre-and postoperative Wexner incontinence scores) and patient satisfaction after PSP.
MATERIALS AND METHODS

Patients
From November 2007 to October 2011, a total of 56 patients (2 men, 3.6%) with external rectal prolapse were treated by the use of the PSP procedure. Notably, 32 patients that were part of the 2010 study were also included in this analysis. 10 Data were available in 46 patients, and, in 37 (80.4%) patients, the external rectum prolapse was a first-time occurrence. The duration of symptoms was available for 32 patients, and the median duration in these 32 patients was 4 months (range, 1-9 months). Five patients were unsure when the prolapse started. The prolapse was a recurrence in 9 patients (19.6%), all of whom had undergone surgery at least once before (3 underwent a laparoscopic resection rectopexy, 3 underwent a laparoscopic suture rectopexy, and 3 underwent a laparoscopic ventral rectopexy). Other severe pelvic disorders were clinically excluded. Prolapse surgery was not combined with any other reconstructions of the pelvic floor.
The median patient age was 78.5 years (range, 24-94 years). One young woman of childbearing age declined a transabdominal procedure because of the risk of adhesion formation, and another young patient declined because of continuous ambulatory peritoneal dialysis. Because the patients were mostly of advanced age, many had comorbidities, and many lived in nursing care facilities. We thus contacted the patients at the end of the follow-up by telephone call. In the telephone interview, we investigated the possible occurrence of prolapse recurrence and any chronological connection to the PSP operation. The Wexner incontinence score, which ranges from 0 points (complete fecal continence) to 20 points (maximum fecal incontinence), was recorded pre-and postoperatively to analyze the functional result of the procedure. The patients were asked about their bowel movements before and after surgery. Normal defecation frequency was defined as 3 times a day to 3 times a week. Diarrhea was defined as 3 or more loose or liquid bowel movements per day. Constipation was defined as incomplete bowel evacuation or bowel movements that were infrequent or hard to pass. The patients' subjective satisfaction with the results of the procedure was assessed by using a visual analog scale (VAS). If the patients themselves were unable to provide any information, the data were collected from family members, from their general practitioner, or from nursing care staff.
Preoperative Preparation and Surgical Technique
The patients underwent PSP with no bowel preparation. At the start of the operation, a single dose of prophylactic antibiotics (a combination of a cephalosporin and metronidazole) was administered intravenously. After the patient was put into a lithotomy position, the prolapse was exposed completely and secured with several Alice clips at its apex after (bi-)manual examination. In the initial procedures, the prolapse was cut open at the 3 o'clock position with the use of a horizontal stapler such as the proximate 75-mm linear Cutter Stapler (GIA Stapler; TLC75; Ethicon Endo-Surgery, Cincinnati, OH). After opening the prolapse, an orientation suture was placed at the end of the staple line. The Contour Stapler (STR5G; Ethicon Endo-Surgery, Cincinnati, OH) was inserted into the prolapse, and the prolapse was resected counterclockwise in several steps. In women, the vaginal wall was checked before every firing to make sure that it was not taken into the stapler. Care was taken that the prolapse was resected at a distance of 1 to 2 cm parallel to the dentate line. With the last cartridge, the orientation suture was reached. The staple line was completely oversewn with absorbable MonoFil sutures to strengthen anastomosis and ensure hemostasis. The interrupted sutures that were holding the mucosa in a "z" shape were made at an average of 8 positions. In addition to this technique, which was used for the first part of all procedures, the prolapse was cut open axially at the 3 and 9 o'clock positions by the use of a linear cutting stapler (Fig. 1 ). The prolapse was resected counterclockwise with the use of a Contour Transtar Stapler, first anteriorly, starting at the 3 o'clock position, and second posteriorly beginning at the 9 o'clock position (Fig. 2 ). The modified technique was faster and simpler and was performed without major complications. 
Postoperative Care
Patients resumed a normal low-fiber diet the day after the PSP procedure. Medication was given for pain relief following a standardized protocol, with 4 daily doses of 1 g paracetamol plus metamizol. Weight-adapted low-molecular heparin was injected for antithrombotic prophylaxis. Patients were normally discharged from the hospital on postoperative day 3, 4, or 5. There was a consultation with the general practitioner 2 to 4 days after discharge. Every patient was examined at the outpatient clinic 3 to 4 weeks after surgery by an attending surgeon.
Ethics and Statistics
The ethics committee of the canton of St. Gallen approved the study, including use of rectal resection with the Contour Stapler (STR5G; Ethicon Endo-Surgery, Cincinnati, OH) and prospective data collection. The trial was registered at http://www.controlled-trials.com (No. IS-RCTN68491191). Written informed consent was obtained from all patients for the surgery, for anonymous data collection, and for publication of the results.
The median value and range are given for all data. Preand postoperative differences were investigated with the Wilcoxon matched pairs test, and p < 0.05 was considered statistically significant.
RESULTS
The median follow-up of this retrospective study was 25.5 months (range, 2-47 months). Of the 56 patients treated by the use of the PSP procedure, complete follow-up data were available postoperatively for 46 patients (82.1%). In 10 cases (17.9%), data collection was not possible for various reasons. Two patients (3.6%) did not wish to provide information, and 6 patients (10.7%) could not be contacted and no further information could be collected from family members, from the general practitioner, or from nursing care staff. The remaining 2 patients (3.6%) died after PSP of causes unrelated to PSP, and no data were available. All patients were at increased risk for transabdominal surgery, eg, ASA grade II (range, I-IV).
PSP was performed with only 1 intraoperative complication. One procedure was changed to an Altemeier-Mikulicz repair because of a staple line disruption due to a rather thick prolapse. The median duration of hospitalization was 5 days (range, 2-34). Complications occurred in 7 patients (15.2%) according to postoperative grading with the use of the Clavien-Dindo classification. 9 One patient had an elevated body temperature caused by a common cold (complication grade I, needing no further intervention). 9 Another patient developed bleeding after anticoagulation therapy was administered. The bleeding was moderate (complication grade I) and was managed by reducing anticoagulation for a few days; no further intervention was needed. 9 One patient with continuous ambulatory peritoneal dialysis developed peritonitis 2 days after PSP because of a small anastomosis leakage and was treated for 14 days with antibiotics (complication grade II, needing medication). 9 Two patients required reintervention after PSP as a result of postoperative hemorrhage (complication grade IIIb, requiring surgical intervention under general anesthesia). 9 The bleeding was localized at the staple line and was stopped by transanal oversewing. Two patients had urinary retention: one recovered spontaneously (complication grade I), and one needed a suprapubic cystostomy for about 16 days (complication grade IIIa). 9 No other severe complications occurred, such as suture insufficiency or pelvic sepsis. No patient reported a mictional disorder after surgery. Fortunately, no PSPrelated mortality occurred during the study.
The recurrence rate at 3 years was 19.7% (95% CI 4.2%-32.7%) (Fig. 3) . In 1 patient, the time to recurrence was unknown. Two prolapses recurred within the first month and one each after 2, 3, 11, and 21 months. In 1 patient, the recurrent prolapse was treated by a second PSP, and that patient remains satisfied and has no signs of another recurrence. A ventral rectopexy was performed in 4 patients, one of whom needed another PSP to treat a second recurrence. All 4 are currently healthy and without any additional recurrence. One patient refused further surgical treatment, and no information could be collected from 1 patient.
The patients were asked about irregular bowel movements and/or incontinence before and after PSP. Preoperatively, 15 patients (32.6%) stated that they had normal bowel movements, whereas, postoperatively, 25 patients (54.3%) stated that they had regular bowel movements. Diarrhea improved in 2 patients (4.3%), and constipation improved in 6 patients (13.0%). Alternating episodes of diarrhea/constipation improved in 4 patients (8.7%). Thirteen of the patients (28.3%) who reported irregular bowel movements preoperatively also reported irregular movements after surgery, but only 2 patients (4.4%) reported worse bowel habits after PSP. In 6 patients (13.0%), no information about bowel movements could be ob-tained (Table 1) . Severe fecal incontinence was defined as a score ≥12 points on the Wexner incontinence scale, and we considered a postoperative score that was 50% lower than the preoperative score as indicating significant postoperative improvement in continence. The Wexner incontinence score was obtained from 36 of 46 patients preoperatively and at the end of follow-up and showed a median improvement from 14.5 points to 4.0 points (p < 0.0001) (Fig. 4) . Severe fecal incontinence improved in 14 of 36 patients (38.9%) after PSP, although it was worse in 1 patient (2.8%) ( Table 1) .
General patient satisfaction was investigated using a VAS with scores that ranged from "0" for not satisfied to "10" for maximum satisfaction. A VAS score ≥6 was considered to show satisfaction with the PSP results. The median postoperative score was 9, and 33 patients (71.7%) were satisfied with the results of the operation. Nine patients (19.6%) were not satisfied with the results of the operation. Because they had developed dementia, the VAS could not be administered to 4 patients (8.7%).
DISCUSSION
A perineal procedure should be chosen for treating rectal prolapse in older and frail patients. Currently, the Delorme and the Altemeier-Mikulicz procedures are the most commonly used perineal procedures. In comparison with these perineal operation techniques, the PSP procedure is quicker and easier to perform; in addition, intraoperative difficulties are rare, and the complication rates are lower. 7,10 Scherer et al 7 reported a median operation time of 33 minutes for PSP, whereas Cirocco 11 reported that the Altemeier-Mikulicz method takes up to 97 minutes, and Watkins et al 12 reported that a Delorme procedure takes an average of 75 minutes. The more invasive the treatment method for rectal prolapse (ie, transanal versus transabdominal), the higher the complication rates and the longer the convalescence. 13 The complication rate after a Delorme procedure is 18.9%, 3 whereas 8.6% of patients reported major complications and 14% of patients re- ported minor complications after an Altemeier-Mikulicz procedure. 14 The present study found a complication rate of 15.2% (minor plus major complications). After PSP, the average hospitalization time was 5 days; Watkins et al 12 reported that the average hospitalization after the Delorme procedure only 2.8 days. Cirocco 11 reported a mean hospital stay of 4.2 days after the Altemeier-Mikulicz procedure. The positive findings regarding functional improvement and continence reported in the 2010 study were confirmed in this study. 10 Notably, 32 patients that were part of the 2010 study were also included in this analysis. Senapati et al 15 found that incontinence improved by 46% after the Delorme procedure. After the Altemeier-Mikulicz repair, up to 85% of patients reported an improvement in continence in comparison with the preoperative findings. 11 In the present study, severe incontinence (Wexner incontinence score ≥12) improved in more than 38% of patients, with an average reduction of 10.5 points. It was surprising that only 1 patient had a higher Wexner incontinence score after PSP. A large part of the rectal reservoir was removed by the PSP technique, and it may be that PSP helps maintain the integrity of the sensitive anal canal and protects the sphincter system.
Although transabdominal procedures can increase postoperative constipation, no new onset of constipation was described after the Delorme procedure. 15, 16 Instead, constipation improved after the operation in 50% of the patients who reported constipation preoperatively. 15 Constipation was reduced in 94% of patients after Altemeier-Mikulicz repair, 11 whereas constipation improved in 13.0% after PSP. Over 54% of the patients reported having normal bowel movements postoperatively. Only 2 patients reported new episodes of diarrhea or constipation after the operation (4.4%). Over 71% of the patients reported satisfaction with the PSP procedure.
The recurrence rate at 3 years was 19.7% (95% CI 4.2%-32.7%) after the PSP operation. According to Se-napati et al, 15 the recurrence after the Delorme procedure over a mean follow-up of 2 years is 12.5%, and Agachan et al 17 described recurrence rates of 38% after 2 years. Recurrence after the Altemeier-Mikulicz procedure ranges from 6.4% to 16% (median follow-up, 20.8-64 months). 4, 13 The Delorme procedure and transanal rectosigmoidectomy (Altemeier-Mikulicz repair) show a low operation risk with higher recurrence rates than transabdominal procedures; the recurrence rate after resection rectopexy is less than 5%. 16 A recurrence after PSP can be successfully treated without any problems with a transabdominal procedure such as ventral rectopexy, and this was done in 3 cases.
In this study, clinical examinations were not performed to determine recurrence rates, and anorectal manometry was not used. Use of anorectal manometry is somewhat controversial because of its low sensitivity and specificity. In addition, it is difficult to compare results because the measurements depend on the examiner. Furthermore, anorectal manometry findings do not always correspond to clinical symptoms and are difficult to perform in patients with prolapse. Finally, manometric parameters do not support the routine use of anorectal manometry in patients with defecation disorders. 18 A limitation from this study could be a bias from the telephone interview data that we used for analysis.
The high risk of sexual dysfunction for men and micturition dysfunction after transabdominal rectopexy is due to nerve damage. Yakut et al 19 reported that the risk of impotence for men after transabdominal rectopexy with dorsal mobilization is 17%. A modified autonomic nervesparing laparoscopic technique, ventral recto(colpo)pexy, can decrease but not eliminate this risk. Perineal procedures generally reduce the risks of intra-abdominal adhesions, mictional disorders, and sexual function disorders due to nerve lesions in the pelvis. We found no such complications in this study. This reduction in the risk of adhesions has led to referrals for the PSP technique for young women of childbearing age.
After the Delorme procedure, the mortality rate in the mostly multicomorbid patients of advanced age was only 4%, which is comparable to mortality with the use of the Altemeier-Mikulicz method (reported to be up to 5%). 5, 17 In 2008, Scherer et al 7 reported no deaths in the first 30 days after PSP. Likewise, there was no procedure-related mortality until the end of 2011. The 2 deaths during follow-up were due to unrelated causes.
The costs of the PSP procedure remain quite high. The expense is mainly due to the staplers used in the procedure, which currently cost $1850 US dollars. Thus, the cost can only be reduced, in part, through a shorter operation time; surgical time is currently billed at approximately $37 US dollars per minute at our clinic. 7 
CONCLUSION
Perineal stapled prolapse resection is a good alternative to other perianal techniques. It is a quick and reliable procedure that is suitable for patients of advanced age.
